Rapid and sensitive detection of foodborne pathogenic bacteria (Staphylococcus aureus) using an electrochemical DNA genomic biosensor and its application in fresh beef.
Rapid early detection of food contamination is the main key in food safety and quality control. Biosensors are emerging as a vibrant area of research, and the use of DNA biosensor recognition detectors is relatively new. In this study a genomic DNA biosensor system with a fixing and capture probe was modified by a sulfhydryl and amino group, respectively, as complementary with target DNA. After immobilization and hybridization, the following sandwich structure fixing DNA-target DNA-capture DNA-PbS NPs was formed to detect pathogenic bacteria (Staphylococuus aureus EF529607.1) by using GCE modified with (multiwalled carbon nanotubes-chitosan-bismuth) to increase the sensitivity of the electrode. The modification procedure was characterized by cyclic voltammetry and electrochemical impedance spectroscopy. The sandwich structure was dissolved in 1 M nitric acid to become accessible to the electrode, and the PbS NPs was measured in solution by differential pulse voltammetry (DPV). The results showed that the detection limit of the DNA sensor was 3.17 × 10(-14) M S. aureus using PbS NPs, whereas the result for beef samples was 1.23 ng/mL. Thus, according to the experimental results presented, the DNA biosensor exhibited high sensitivity and rapid response, and it will be useful for the food matrix.